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(57) Abstract: A compound represented by the formula (1): (wherein Rl, R2, 
R3, and R4 each independently represents hydrogen or alkyl and n is an . 
integer of 1 or 2); a process for producing the compound; an antioxidizing drug 
containing the compound as an active ingredient; and a therapeutic drug for re- 
nal diseases, therapeutic drug for cerebrovascular disorders, inhibitory drug for 
retinal oxidation disorders, and lipoxygenase inhibitory drug each containing 
the antioxidizing drug. 
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««*§j6fsft7s; ytb'D^> i /77>i^ («ii4) waienw*. 

10 m*^™^ctD> 5-LO, 8-LO, 1 ( 

^©ffliwtt, sine>c!)^s<z)^^ffl"efes. i2-lo^i5-loh 

15 DL<hB&f3T£) fcfcKlfcU ^©W^tliilJnSWSut^enTV^ 

TV^ 0 1 2-LORtfl 5-LOH ■7^D7 7-yCSl/^^Sbtfef)> LDLOlft 

6)0 mmn*^ mm\^^tLh\z^itomm^n^-r^mmt.vxm^nT^ <mx 

UV-A (320~400nm), UV-B (280~320mnK UV-C (190~280nm), fcE#£tl> ±&\z 
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(D^/>m\z& <o muzn. m±\zmtt/u^mmvt^tm^.^nx^fL a b#>bfc^s>, 
mx'temmMfimm^z&mmm^j&mfth&Mkm ni^ z\ t& e> mmimm-r&v v- a 
mmmo^mm^mmm^mit^mm<D^mmmm-cm<o, y^u^-erai o o 0 7ta« 

(f> » <*- I 'J V L. O IV V 'J^ / ^"v ^ life .33,./ tils'./ .5=1 UJtTfi'V-pty^' ' — ' N v- v_ \ j s^. J -y \ ^l=i 

£(D&vtm.Mimm\z£zfflmmm<D^ffi. mmizmmtz&fewt \^uy^>mm^^ 

mttffi 1 : WmSE 61-44840 W^m. 
#f^i^2 : Wm^- 1-1 0 4 0 3 3WM 
^ m$$M3 : #H§3p2 - 1 2 1 9 7 5^$g 

WV?Xm5 : ^#^^^^^4 8 3 7 7 2^WMm 
Wff$M6 : 9IK&MfR9 5/2 9 1 6 W\>7Vy h 

i#aRdK7 : mm^mmvmmv E3, 407, 505 

25 WpffRtltt 8 : #BlHg 5 5-6 9 5 6 7 W£Ml 
WffBOR 9 : RfflttflFtUHftHS 3 2 4 3 7 7 
♦MTC&Kl 0 : ttMftttffllR£tHfg4 5 8 0 3 7^$ffl# 
#WFXIK1 1 : #H¥5 - 1 4 0 14 2*&$ft 
*MRtlttl 2 : H^MmO 0/0 0 6 5 5 h 

3 



WO 2004/092153 



PCT/JP2004/005240 



m^mi 3 : HI$£H$9 6/2 84 3 mnyyvv V 

fMl 4 : - 2 2 8 1 3 6#&$g 

&t?»l 5 : 4#H8¥2 - 7 6 8 6 9W£m 

®ff$M 1 6 : mM¥6 - 2 8 7 1 3 9 
5 1 7 : mU&mWi 0 0/0 7 5 8 1§/^7Wh 

##fp»l : Biochem. Biophys. Acta. ^130 4#, 16 5 2m, 19 9 6 

c^^__-)-;p . ^-7* . ij# >. • ^57, h • VIM 77"f 

(J. Amer. Oil Chemists, Soc.) ,15 2 0051 1 9 74^ 

##tra* 2 : Biochem. Biophys. Acta, 11304 #. 1 6 5 2%, 1 9 9 6^ 
10 ##ffOTK3 : J. Clin. Invest. , $61 0 3*, *1 5 9 7 2*, 1999^ 

#mWXWL4 :7>-?-vy (Anderson R. E.), (Kretzer F. L.), 7? (RappL. M.) 

r^ij— 5^*;VfclB«>jaftJ Adv. Exp. Med. Biol., 13 6 6#, 73JS, 1 9 9 4¥ 

*4#ttvS3K5 :n~>=f^-ij (Nishigori H.), U- (Lee J. W), (Yamauchi Y. ), -f«7y 

;V (IwatsuruM.) ri^IIE(Z>^;io5PrK H»58ertl»te*^*a»fl3lB««ttt7X3Jl/tr> 
15 ^OgiJilJ Curr. Eye Res., 15#, 37^ 1 9 8 6^ 

##traR6 : Hl/73>yh (Truscott R. J. W), 3— #X^> (Augusteyn R. C.) TjE^X« 

Sl^l*Obh7Kr H ^*5^^^7 0 h^0^fflj Exp. Eye Res., 125#, 139% 1 9 7 7¥ 

*WWXlK7 : t^S N y (Hiramitsu T.), 7-AX hn>^ (Armstrong D.) r^Mlc*5(-t-5fiWM 

M-fbS^^-r^^-f^J^ra^J Ophthalmic Research, 12 3#, 196, 1991# 
20 mffiSClRS : fci* 5 OWO VIC-a-^V^- No. 105, 4%, 2002¥ 

3#, 4 0 2%, 1 9 9 2^ 
*»WXltt 1 0 : 

y^A'^A (SolbachU.), eM7V>»7— (Keilhauer C), ^> (KnabbenH.), #;V? (Wolf 
25 S.) rj)0iff]Stttit:*t75iI§S^tJ Retina, 117 #. 3 8 5^,1 9 9 7^ 
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5 vxmMm^m^r^^ ^ (i) -e^^ns^w^^sw^^bfco tft-w 

t)\>*t\l \^h^>7^nh<DK^^\z^^)i^y^>momt^ntm^n^o uv-a 
£ mmwmmmmo)mt t&< itmrz 6 e k d a # ss©^ znaminifiM. e. n, c ©^ 

Kl«kOtHllftlc:jgl^raT?^fTb, UV-A7#^ hMS*Kl«tS 6 6kDa^>;^l©iij)0^If I: 

1. 5£ (1) 

CH 2 NH 2 



(5£f»» Rl, R2, R3, &£Z>\ R4H -en^n&ftbT, **jr3=-££fcJ:C ,.,7^ 
25 T?SE*nS'fb'&<fe. 
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(5£«K RL R2, R3, R4. :fc«kt£ n«» MfB£:I^Clci*£*T-) 
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R1 R4 

(5£t», RL R2, R3. R4, 43«fctf. n«> WIBtllC^i*^^.) 
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R2^T X 0- ' 
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(5£<f. rl R2, R3, R4, nte, fufB<hP3 VW&^t „) 
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5. 3tRM<Dtm^*&tt&Z£&ttt.?Z1fflmik*m 

£fc«. pWK X^JK n-7°otf;K -f V7°U tfjk n-"7>;K sec-^fjK -fV^ 

;k t - c ! _ 6 7)V*r)V& ■ £*-r . 




(2) (3) 
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tVK thf, i, 4-^^rit>^©x-T-;v^ ^>if>, h;vx>\ ^>i/>, ->^o^ 

f>^0K«ii. DMFW5FE =W. »«*©*«fflMI, IHIx^WP0X7f;MB 

0-8 0 TCTfrfrti* 
^WflS^ODJldafi^, I R, NMRRtfMSSSfrfcifetbfc. 

Mia^ (i) T?&&z*&mtt&to. mttt (2) ^.ttf&trl&iS; (3) '-v&&zmut& 

(i) ■^t*na'fls^*©»5 fe «fcfF«$ns*iUT»a, mm. mm. mm. mmm<D 
mmt<D**s mm. -fu\mrym. %m. *g5tt> *x>k, uw;nk 
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*ia^0y75>«H ffim.fctt.m&m?Z>?L£fr*>, {SJta'Jtf^e (Low density 

lipoprotein, RTLDLtBSfH-r^j <Dmmm±*ffi<z\t\z^Tmmm\m^<Dm$L. m 
&fomm&oiaMmm&ti3<z mMmmmm<Dmmm\zmm-r^z\^t^^o &tc, 

ftafi!, J&fitffiL fill, MttxUfTl — xX^^^O^BIBl&iL tfyZX (T 

ay-Sacks) *PH»7*— # h— */=l tf— ;PT-T if— (Vogt-Sp i e lmeyer) ?h 

mm<Dmmmm<omm(D^m^zmmizm^ z. twvg, mzmtitwrnizk vmrnTzuam 
20 mmim) 

25 09*fc£ 4^ *JU ««&rXJSK*^-feJK fell* Ml, !B$K& X7!/m 
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■tm&zfoCT. ws&^*i~9 911%, mmtemmmm&ximmfe9 9 ~ 1 

(Remington's Pharmaceutical Sciences) Ml 8f&> • n^iJ-»^ • ^>;t--, -f — 

Xh>„ ^>^;i//t-T (Mack Publishing Company, Easton, Pennsylvania) 1 9 9 0^=RH(: 

gfcfcO, (1) T*^n^^X«^©^#WCI i F^$n-2»l@X«2^±©^0. 14 
mg~14. 3mg/atn^t*ST?^ Jf^Kfci, MlkgfefcDO. 7mg~10mg 
/H, <fcD£?£L<te:, #Mlkg£fct>l. 4mg~7. 2mg/BtT5ilt!9«Tt5. M*. 
«> M7 0kg©hKfcS4t5i^ 5£ (1) ©^#»XK^-©m#^^|^$n-i»M©ffi« 
I5ffi«> lB10mg-l. Og, fft-Ktt, ia50mg~7 00mg, iQ^Kd 1 
BIO 0mg~5 0 OmgtW cntt&<iia^^oT, SMO^fcioTUtOlSI 
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mmMO^MtVT\X ^«ynk-l/>^U3-;k #ux=P^>^U:=i-;k -xv-^mo 
£5&*it#tift> i^/-JI/fflJ;5fe7^-m #UV;K-h C<D&? 

tzm.&m^ ^^\zmmn. mmm. umm mm. ^mi k-xk 

10 PEG1 0 0 0 (9 6%) 3U2PEG40 0 0 (4%) *^^>S#:('^: (1) (ZXfc { ) 

mm\. msmn t s. 

n^*^j?«^jp^7K^^«^?^t u pH^4~io,$ff*b<«5~9 iciis-r 5 21 t# 

0 0 1-3% (W/VK £?£b<«0. 0 1-1% (W/V) S«'baEJR©SK, fit 
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#0««*<Ba*0ttiBic«k& 101-4®, &mmmtT&zt&T%z>. ±m^m\tm<m 
*mtmt.\sx\& v;nfi — ;k ^>n-x, i — jimamm. 

^wr^a-^^-eoawsF&Hfevf * ^ h^jt lt«, mah bwr b v & 

&fflSn«IBttiff££!U Mill »fi7;UX Sfi«7-kU>, ^orf-;k -75X9"$— X. 

£ L V>. Hgttff ft) fccfe § 2^fgBJ © 5*7 S >Bifc#©*SlteU 0 . 0 0 1 ~ 3 % (W/W) , * 
U<tt0. 01-1% (W/W) -cab 0, ift^*feJgtt©SS, McD^^©^cD^fcJ;D 

eo\ mmm\z£r)&mA<DzS7 s.>mmfc*¥tn\zm>mTz>&, ^m<Dm^^mm\ttn^ 

MMWl : 

<XS1) 2, 2, 6, 7-Th7^^-4-rhD^?Jl/-5-rhn^kFn^/77> 
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CH 2 N0 2 



0 / CH 3 



2, 2, 4, 6, 7-<>^^?;^kHP^/77>3. 8 0g*i*B85 0ml CjSg 

-7K4«^a^ MTMBfrWfflittbfc. £jfci££x-~7 i ;M*ajU ^P^7KT-gfe#Urcm. 

if>:^it>=l : 1, $fefc2, 2, 4, 6, 7-^^-5--hOyhFD^/7 

10 (Ig2) 2,2,6, 6-rh7^Jl/-4-7$;^^l/-5-75/^t Fn^/7 7> • 
2J£^|g (Yb-&##^1) 



3r—h2\s—'7\Z2, 2, 6, 7-Th7^-4--bD^-5--hOi?kFo^> 
1/75>1. 4 0g, 2 0%7Km<b/t^^«>A^0. 3 5g, ^i2 3ml^M, **E5k 
15 g/cm2 &ft T?3l$Mj*#Ufc. H«£1r5M hafcU 3ilfc£«BEgSgk Sg&fC*^/ 
-;W2 3. 5ml hmmi 2m 1 £*q;SL3 O^jl^bfe. K>6?ft*«ffi««H/, Wttib 

M^x-tWIT@^^ 1 . 18 g#&. 11^3 0 OTCeJLh 



20 2, 2, 7, 8-rh7^^-5-75;/?JP-6-75y7DY>- 2^i& Offc-&$J## 
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3g£iJ0A, P-^U-tT^a (flHKlJjff («0 SD T7mmX8. 4R©e«F*«ffilt, -» 
iiTtD 1 2 OmgO^J^ffco 

»4 : 
[in vitrottttftJBKf^ffi] 

^Wfls^OiBYitroSaaMblMtf^ffl*, Malvy^S (Malvy, c. , etal.,) 
frS**- T>H • A^^-7^^;p. UU- n^^-^r- >> 3 >X (Biochemical and 
Biophysical Research Communications, 19803^ fg95#, p. 734-737) *c*PCx, ^yHH** 

*®U>KM-»JftC*«K ( P H7. 4) (OTPBStBSfBTSo) *iHA, f7D>^ 

^-rif-T^^-rxu io, ooo g -r?2 o^mMb, ^^fis^^-h^w 
mufe. mmvtcm^zs^-hizs o o ^M^T-f^s ^MBg^m— masi o omM 

KC 1 £*PA. 3 7tT3 0^ B K>^^-hU ^WO^TiC^n >^T;io J h 

h £ttwv w—jvm&rzmie. v tc. mfem& *>*&mtt&m<z> 50% mmmrn («t ic 50 
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5 o%mmmm. d c so «m) 
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0. 34 
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ttmt: UTJ. Med. Chem , 40, 559-573, (1997) {cfHa^n^b^^^V^c. 
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• 2HCI 



H«M5 : 

r , t&K^Vittl J^/jfUx^l/^hY^ (a^5*;VXtl: N I KKOL HCO- 

' 6 0) ^^immmm^tmm^tzMm^^, -msmvsDmm^y v (6 mm 

(B*SL CW^&J; D A^) C10 0mg/kg ©i^TrttKft&^bfco ^43 0 ftmzm 

ym-^m tumt^^mommitmm^m^^^tzo ^^4^t. teniae * 
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[in vivoia$tftftM8] 

^mm^m<Din vivommikfrmtt^v-j-fr • • • tsxu- a Med. 

Chem., 1997-^ 3140^ P. 559-573) IB«cCD^^2pDT, ^b^-^O^C7X#ii< fcfirFK 
20 ^#^^§S#tTii,^t:^©W$0«^e>TObfeo S 1 c : I CR|ittYf)X (5il) (5 
^SLC^#ttct«9A¥)^ — ^3~7|2E^fflV^ 5 OmMHb^- ifcCD^g^^HSr^ 
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U X5 i V'>SMbkT>'ift (B3t^r5*;WXttl4N I KKOL HCO- 6 0) &3g£*fcfcJgJ£fc:i8 
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3 




4 




5 





10 *6 





in vivotffflMbfEJB 

5 0 xm^mm ( 1 d 5 0 mg/kg) 






1 


1. 8 


6 


2 


2. 6 


1 2 




>3 0 


>3 0 



: 

15 Jg*te£W* 1 X^iJl^VVflHbkT^i (N I KKOL HCO- 6 0) 

0. lMHJ^-Miffit(pH7. 4) tH'J hP>m**^^<-!f- (NS-3 1 0E : 

B&mm&mm) t, sx^^-msswiiu 3 7°ct, l^ift^t;^ 
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ttmtMmm*^*svv¥y-jm& m&z. tf^>5i, 21-29, 1977) Tjatufc. 



3§7 





ex vivo fl9Klz&ft&fflmfl4teKftU&. 

3 0 xiiis (i d 30 mg/kg ens* ) 


1 


16 


2 


6.9 



( 

10 &mW<t-&®<Dmft&m$$7 v h HSffll^O 6 6 k D a & >/1i>K©iijjn«l$!l^ ^Mbfeo W 
is tar«77h (7 ~ 9 MSS) \Z, mkit&m*: 0 . 1 N^^^V^il 
>Iftt7yt (NIKKOL HCO-6 0) »^M^fi»bTgP^b, 3.0^f 
iz£;m\ZUV7,#y bytm.^m^T, UV-A (12mW/cm 2 ) *3 O ftmmttVTz, mfc. 

fr^J^-bmzmmLfc. mm&y^ZMoimtlZ. Lamml iO^m (Nature, 277, 680 
-685, 1970) IzmC SDS-#U7^'JJl/7 5 Hm^K^tTofc. M^;WH4 . 5 % 

v ¥)V (pH6. 8) ftmVMZ, 10% (pH8. 8) £J3 ^T&tfrffliil^M (2 5raMMj^ 
192mM^<»>0. 1%SDS), 2 0 mM^tS (1 imi t 3 0 0 V) Tr^cSjbfco 

20 WM. ?)V1 5%TCA, ^WCX^/-^ : IW : * (2.5 : 8 : 6 5) TiS^U 0. 2 5% 
^^->-yj U7>h^-R-2 5 0 $ttfX^;-;i/ : fftg : 7 Jc (9 : 2 : 9) -eS*fibfc 0 
-e©^ x^7-;p : @M: tK (2 5 : 8 : 6 5) TJ!£feU *it®6 6 kDa^>/^I$r 
>~>h^^7(Cj;i9^WLfeo i*^0^>/N^K»«, LowryMt ^^8{C^ 

To mmfrz, ^mit^m\te 6 kD a^>/^n(Dmi)u^mm\zmm'r^z\t^m^rz a 

25 

^8 
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(N=3) 


mummm? v hmm^o 66kDa 

^ >/\° 2 Kit ttjflg : IBiJ/feBB : #,W) 




1 




4.48 


1 (lOOmg/kg, p. o. ) 


1. 45 



mmm9 

[5-U^v-y±-if (5-LO) 5-U4?^>y^— if (15-LO) Mflstf] 

5-LOM?gte«Carter£> (Carter G. V, et al, J- Pharmacol. Exp. Ther. : 
256, 929-37, 1991) IRgfe&LTSlJtUfc. fip-fe, A>^X*»TT?t: h*&9ilkX# 

kdmso <M&mm\zi%) izmmvrcumt^m^^>^-=L^<-^3> (371c, 1 

5£0 bfc^:> $5>(l3 0/iM A 2 3 1 8 7 SjbP^.'f >=£:x^— : ^3 > (3 7t\ 3 0^) bfco 
To 

1 5-LOM3gteK£Auerbach5 (AuerbachB. J, et al, Anal. Biochem. : 201, 375-80, 1992) 

<D-jj&*--mcmvTmi£vf£o w*. ^^sw^iDtiti 5-lo^dmso (sua 

j£fc*l"X> IC»*Ufc*ttWb'&**U (PH7. 4) *?7°W >^i^>3 > (4*C, 

1 5#) bfc^ 2 5 6uMU/ W>^£in^£SlC^>^^-~>3> (4t, 10^) Lfc. 
-ecD^^^-TS 1 (OD 660 nm) CioTtib, -€-©#t3^6ttlk 

te-S-^ICDl 5-LOfc*rrS5 0 %£j&#H&iift& (MM) ^fcBL-fco jgm&^9ld^f. MMfc^ 
£ . #S8iKfc-&W* 5-0 Ji?^->y ^— if ( 5 — L O) "BlXS 1 5 — 'J tf* if (15-LO) 



^9 : 





u if mmim 
5o%mmm& (ic 60 mm) 


5-LO 


15-LO 


l 


>10(3M 


3. 74 


M^M-2 


>10-(34X) 


3. 26 
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mmmi o : 



1 0 





•^^.^MlP^tt (LD 50 sng/kg) 


1 


>1000 


2 


>1000 


2 


<300 



•So 
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1. 5£ (1) 



H 2 NH 2 




(CH 2 ) n 



(1) 



R1 R4 

(5£«K Rl, R2, R3, R4H WenmiLhT. TK^MMfcteC ^TJV^ 

2. jfc (2) 




(CH 2 ) n 
0-U3 



(2) 



Rl R4 

(^4>, Rl, R2, R3, R4, &£Z$, nU. MfBtlplCSi^^To) 
-C*$n^b^^hD-ft:bT, 5£ (3) 



H 2 N0 2 




(CH 2 ) n 

0-VR3 



(3) 



R1 R4 

(5£4\ Rl, R2, R3> R4, *5ck(^\ n«» Mfg£|B[|C;S?fc£Sero) 
^£&&£££#lfc£-r£:i£ (1) 
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<5t<P> RL R2> R3, R4, *5«kt£ ntt, «flB£RD*ft£3lrr.> 
3. j£ (1) 



(1) 



(5*#, Rl, R2, R3. R4, nU, lfflE£HE*Sft£*T.> 
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